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the concrete has gradually decreased until now 6 in. has been generally adopted
as the largest cobble practicable to put through the mixer and hence the largest
particle of rock that can be economically incorporated in the concrete. To
avoid undesirable segregation, coarse aggregate should be divided into 2, 3, or
4 sizes, depending on the maximum size of the cobble permitted. The selection
of screens to produce these sizes depends on the natural gradation of the coarse
aggregate. A common size division is % $ to % in., % to 1J^ in., 1J^ to 3 in.,
and 3 to 6 in. The dividing point between sizes is more or less arbitrary but in
some cases it is necessary to modify the usual size limitations to prevent too
much difference in size of batching units.

5.  Water.   The water used in concrete, mortar and grout must be reason-
ably clean and free from objectionable quantities of silt, organic matter, alkali,
salts, and other impurities.

6.  Admixtures.   If deficiency of the fines in the sand produces concrete that
is difficult to place, an admixture may improve the workability; but if concrete
is decidedly harsh, the most satisfactory way to improve its placing qualities
is to correct the grading deficiency in the sand.   Lean mixes are benefited by
an admixture much more than rich ones.

7.  Concrete Mixes.   The designing of the concrete mixes for a dam involves
the combination of available materials so as to produce concrete of the desired
durability, impermeability and strength at minimum costs.   Theoretical mix-
design methods found in the literature may well be used in designing concrete
mixes, but these methods are often too complicated for general use; so it is
advisable to select trial mixes which will approximate the desired characteris-
tics and then adjust these trial mixes to suit local aggregates and conditions.
For details of this procedure reference is made to the report of Committee 613
in the November 1943 Journal of the American Concrete Institute, which report
is proposed as an A.C.I. Standard on Concrete Mix Design.   The Trial Mix
design procedure given in the committee report is an excellent approach to this
subject and one of the most direct and simple yet devised.

In a massive structure, economy dictates the use of the maximum size of
aggregate that is available and can be handled advantageously through the
mixers. Strength, impermeability, and resistance to weathering can generally
be secured in mass concrete containing cobbles with about 1 bbl of cement per
cu yd for the exterior and less for the interior, depending on the gradation of
the aggregate and whether it is natural or manufactured. It should be remem-
bered that the cement paste is the most soluble and least durable portion of the
concrete and that any more water in the mix than is absolutely necessary as a
vehicle for proper placement is a detriment.

If the structure, however, is of the multiple-arch or slab and buttress type
the thickness of the members and the reinforcement details generally dictate
the maximum size of aggregate that can be used to advantage, and durability
and impermeability rather than strength will be the factors that will influence
the selection of the cement content. The water-cement ratio is the most
important factor in the control of permeability, small changes in water-ratio